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S-2 Table S1 . Absolute energies for DMRG and DMRG-PDFT in Hartrees for vertical S-T gaps for polyacenes. a Hartree-Fock orbitals were used as the guess orbitals for all the calculations. Sweeps 4, 5, and 6 were used for all the calculations except for 6-acene and 7-acene, and we found no change with respect to changing the number of sweeps. We used 6 sweeps for 6-acene and 7-acene.
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Table S5 Vertical and adiabatic singlet-triplet gap (Etriplet -Esinglet, in eV) for naphthalene for (10, 10: ππ*) (or simply (10, 10), (10, 20 :ππ*2π*), and (10, 20: ππ*σ*) active spaces. For small (M = 100), DMRG-PDFT shows lower active-space dependence than does DMRG alone. At M = 500, for three different active-spaces, that is, (10, 10), (10, 20 :ππ*2π*), and (10, 20: ππ*σ*) DMRG-PDFT singlet-triplet gap varies within the samll range of 0.07eV. It is encouraging that the expansion of the active-space results in singlet-triplet gaps closer to the experimental values (2.78-2.79 eV) for M = 500.
S-8 Figure S1 . Comparison between calculated and experimental geometries (B3LYP/6-31G(d,p)) of naphthalene and hexacene. The mean deviation in bond lengths are 0.007 and 0.011 Å, respectively. 
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